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The paper explores ways to effective professional development of junior engineering educators, to enable them to assume the roles 
they are entrusted with. The purpose here is to offer a new way to think about the development of the professional engineering 
educator. The paper focuses on:(i) the cognitive processes that faculty would tend to follow as they learn more about teaching, (ii) the 
discipline-based industrial/practical experience they need to acquire  to add to their repertoire as “practitioners”, and (iii) the 
institutional initiatives, including: administrative support, and resources. What is needed is a change in culture within the institution, 
i.e., the department or college, to generate a comprehensive integrated set of components: articulated expectations, a reward system 
aligned with expectations, and opportunities for professional development to occur. Ultimately, to identify what educators and their 





This paper focuses on professional development of faculty 
members (teaching engineering subjects) and argues that good 
teachers are those who keep up with new developments in 
their areas; and, learn new approaches to effective teaching. 
 
Traditionally, research and teaching have been approached in 
very different ways. To prepare for research we undergo years 
of training, both in scientific knowledge and in methods of 
gaining new knowledge through experimentation, analysis and 
modeling. To prepare for teaching, we acquire the same 
knowledge, except for a stint as teaching assistants; we receive 
almost no training in how to impart it. There is now a well 
developed science of human learning that is explicit in the 
ways in which students learn, and how teachers should teach 
(e.g. National Research Council 2000, Stice et al. 2000).They 
address learning styles (Kolb 1984, Dunn 1990), focus on 
communication, team, and leadership skills (e.g. “Engineering 
education for a changing world” 1994), and stress on 
educating students for life by helping them learn how to learn 
(e.g. “Restructuring eng. education: a focus on change”1995). 
 
According to Fink et al.(2005), “expert teachers” are those 
who are committed to the profession, and, at the same time, do 
possess knowledge in three domains: engineering knowledge 
(i.e., their main disciplinary expertise and its related areas), 
pedagogical knowledge (i.e., how students learn, effective 
pedagogies in achieving learning goals), and pedagogical 
content knowledge (e.g., how best to demonstrate procedures, 
relate concepts, and correct students’ misconceptions within 
given constraints). However, expertise in any domain is 
usually developed over time through determination, personal 
effort, and years of practice; and teaching is no different! It is 
a skill that can be acquired and improved with the right 
information, appropriate practice, and corrective measures 
through proper feedback, counciling, and determination. 
Characteristics such as “enthusiasm”, “care”, and “knowledge 
of subject matter” show up almost on everyone’s list of the 
qualities of a good teacher. 
 
The paper argues that the introduction, early on, of “well 
thought out” professional development strategies of 
engineering educators, would raise their self-confidence as 
teachers and help in equipping them with tools to create and 
sustain more powerful forms of education.  
 
 
RELEVANT COGNITIVE PROCESSES FOR FACULTY 
DEVELOPMENT 
 
The primary focus in this article is on the development of 
junior engineering faculty and the cognitive processes they 
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presumably follow as “they get immersed” in teaching. In this 
regard, they most likely progress through several stages of 
development. Awareness that there is a lot to be learned can 
be both exciting and daunting.  The amount of information 
available can be overwhelming to any junior instructor; 
however, the path forward is traversable with the advice and 
assistance of experienced academics, available to help with the 
journey (Fink et al. 2005). 
 
 
 Emulate a role model  
 
At their very start, junior  engineering faculty begin to 
remember their teachers; and sketch out the dominant positive 
characteristics of those they wish to emulate, and attempt to 
follow their way of teaching as they recall from their students 
days. Following the footsteps of their role model is often 
reflected in junior faculty classroom disposition, attitudes, 
teaching activities, and may, in some instances, overshadow 
their true personality. Eventually, they come to grip with the 
fact that imitating their previous teachers is no solution; and 
begin their “sole-search” by redirecting efforts towards: self 
realization and fulfillment, attempting to improve their own 




Enhance teaching skills 
 
When junior faculty begin to get some negative feedback on 
their class performance, coupled with a “gut feeling” that their 
handling of the teaching material is not up to desirable 
standards; they begin to ponder the question of how to select 
appropriate strategies to improve their teaching, i.e., to learn 
about the “nuts and bolts” of teaching. At this stage, young 
faculty may ask how they can make their lectures more 
interesting, how they can engage students, and how best to use 
in-class delivery techniques to enhance their teaching. At 
some point, young faculty will realize that they need to be 
selective in what they chose as a preferred strategy and may 
need guidance from a senior faculty. Eventually, they will 
realize that a gap exists between students’ performance and 
their expectations as teachers. To narrow the gap, faculty need 
to move to the next level: examine what constitutes effective 
teaching; what defines deep-level learning, and what 
characterizes appropriate faculty and student roles in the 
teaching/learning process (e.g. Gross 1993, Mckeachie 1999).  
 
 
Comprehend the principles of teaching and learning  
 
While learning about teaching techniques helps instructors to 
become more effective in course delivery and related 
protocols, understanding the basic principles of learning and 
how they impact teaching in general, would help them create 
new and more powerful forms of learning. The principles of 
learning focus on fundamental issues such as: how people 
learn, how students process information, and the varied ways 
different individuals learn. Because students have different 
learning styles, some teaching (and learning) methods are 
effective for some students but ineffective for others. Various 
models of learning styles preferences have been described by 
Dunn (1990). The following statements, based on the work of 
Dunn (1990), add meanings to the concept of learning style 
from different perspectives. 
 Each student is unique and has a learning style that should 
be acknowledged. 
 Learning style is a function of heredity and experience, 
and develops over time. 
 Learning style is a mixture of affective, cognitive, 
environmental, developmental, and physiological 
responses that characterizes how a person learns. 
 Teaching individuals through their learning style 
strengths, improves their achievement, self-esteem, and 
attitude toward learning.  
 Students are entitled to instruction that is compatible with 
their learning style.  
 
Incorporating some or all of the elements listed above in an 
“engineering” course, in which one is already faced with the 
problem of too much material in too short a time, is daunting 
to experienced teachers, let alone young and inexperienced 
faculty members. Nevertheless, the challenge is exciting to 
any instructor who wishes to “humanize” teaching, and 
reconcile within oneself that: he/she is teaching students rather 




Focus on Active Learning Strategies 
 
Here we proceed onward from general issues of learning to 
more specific questions about learning goals, including: the 
different kinds of knowledge that would constitute significant 
learning for students. According to Anderson (1990), 
researchers have categorized knowledge under different 
headings: declarative knowledge (define and describe), 
procedurals knowledge (how may learners use declarative 
knowledge), structural knowledge (how concepts in a domain 
are interrelated), and contextual knowledge (when to access 
selected principles and when to use certain procedures). 
 
 A related and a very important question is: what active 
learning really means and why research supports the notion 
that the more active the students are the deeper their 
understanding would be (Prince 2004, Smith et al. 2005). The 
core elements of active learning are students activity and 
engagement in the learning process. Active learning is often 
contrasted to the traditional lecture where students passively 
receive information from the instructor. In short, active 
learning requires students to be active in order to learn! And 
think about what they are doing. 
Despite these challenges, junior faculty should be strongly 
encouraged to examine the literature on active learning. Some 
of the documented material on active learning is compelling, 
and should stimulate junior faculty to think about teaching and 
learning in nontraditional ways, leading to their adoption of an 
active learning strategy. 
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Align activities with assessment  
 
To optimize on course resources, learning activities should be 
aligned with assessment by developing activities that support 
declared goals and student learning, often referred to as 
educative assessment. This would include decisions on how to 
provide information on students’ strengths and their mastery 
of course material, as well as guidance on how to proceed with 
learning activities to insure compliance with defined goals. 
Students will eventually need feedback on their performance 
that allows them to move forward as learners, and deepens 
their understanding of the subject matter. This feedback could 
come from the instructor, their classmates, their own self-
reflection, or a combination of the three (Wiggins 1998). 
 
 
Affirm the human dimension of education and build trust with 
students 
 
At its core, teaching has a profound human dimension. At 
times of uncertainty, students will draw strength from 
teacher’s passion, understanding, and conviction. Instructors 
should demonstrate that they are thoughtful people, and 
possess deeply felt conviction about their specific role in the 
teaching process. Demonstrating that they know where they 
are going and why they believe it is important to take students 
there imbues the students with a sense of confidence. 
Knowing where the journey is leading comes into play when 
students feel lost, afraid, and confused along the way. 
 
Underlying all significant learning is the element of trust. 
Trust between teachers and their students is the affective glue 
that binds the educational relationships together. Not trusting 
teachers has grave consequences for students. They are 
unwilling to submit themselves to the perilous uncertainties of 
new learning. The more profound and meaningful the learning 
experience is to students, the more they need to be able to trust 
the teacher. What make teachers more trustworthy in students’ 
eyes are two components: teacher credibility and teacher 
authenticity.  
 
Teacher credibility refers to teachers’ ability to present 
themselves as ordinary people with something to offer to 
students. Teachers who have credibility are perceived by 
students as having depth and breadth of knowledge that far 
exceeds students’ own. It is the competence that students 
expect of their teachers, to help them overcome uncertainty 
they experience when exposed to unfamiliar territory 
(Brookfield 1990).  
 
Authentic teachers are, those that the students feel they could 
trust. They are real human beings with passion, frailties, and 
emotions. They are perceived as whole persons, say what they 
feel and do what their conscience directs them to do. Research 
has shown that various dimensions of students’ personal 
growth does occur during students’ college experience, & that 
educators impact this growth & development, often without 
being aware of their actions (Pascarella and Terenzini 1991).   
 
ACQUIRING PROFESSIONAL ENGINEERING 
EXPERIENCE 
 
Concurrent with equipping junior engineering faculty with 
pedagogical knowledge and related skills in the 
teaching/learning arena; attention ought to be paid to junior 
instructors’ growth and development in their engineering field, 
i.e., their declared area of expertise. It is known that 
“engineering instructors are engineers first and instructors 
second”, which implies that keeping pace with new 
development in their fields enhances their abilities as 
engineers and bolster their role in the teaching arena. 
  
No one would dream of building a medical school without an 
explicit mechanism to encourage teaching staff to keep up 
with their practice of medicine. If engineering is also a real-
world profession, its teachers, particularly the young, should 
be encouraged to practice engineering. The one-day per week 
consulting rule does encourage this, but the reality is that these 
activities are, unfortunately, frowned upon, largely because 
they tend to distract instructors from their main functions, i.e., 
their teaching, research and service to the department and the 
college. On-campus facilities and institutional arrangements 
such as consulting and enterprise incubators should be 
investigated by appealing to other professional models, i.e., 
medicine, law, etc. The author believes that there are feasible 
action plans that should be adopted to pave the way for 
potential collaboration between industry and academe. These 
would include the following:  
 
 
 First  
 
Seeding and propagating the idea, that gaining practical 
experience enhances junior instructors’ teaching competence 
without adversely affecting his/her research capability.  A 
faculty member should strive to do both! (Be a good teacher 
and a researcher at the same time). Simply stated, the 
prevailing perception that time and effort should be spent 
mostly pursuing research and research funds, and that time 
and effort spent enhancing one’s teaching competence does 
not count toward promotion and tenure, need to be changed! 
The positive relationship between having practical experience 
and faculty’s performance, commitment, and positive attitude 
toward the classroom environment, requires administrators to 
“rethink” their current hiring, promotion, and tenure policies. 
Sufficient weight should be allocated to the “practice”, and to 





 Initiating and supporting efforts to educate graduate students, 
early on, about the benefits of acquiring industrial experience, 
and its relevance to their future careers as potential faculty 
members. Encourage them to get in touch with industry, have 
a connection with someone on the inside, and plan to get 
involved with the practice when they do graduate. If we desire 
to do a better job in equipping our students with the “tools of 
the trade” then we need to alert the graduates (the future 
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engineering teachers) to the need of developing enduring 
connections with industry.   
  
                    
Third, 
 
 Reaching out to the industrial sector, striving to form 
symbiotic partnerships between local industry and academia 
through: capstone projects, theses work with practical 
overtones, and applied research in selected domains, is 
extremely desirable and beneficial. The surest way to having a 
working college-industry relation is to come to a mutual 
understanding that both would gain from such a relationship. 
 
 The discussion noted above may remain academic and not 
feasible unless preceded by steps borrowed largely from the 
world of business. These steps include: 
 “Rethink” students–faculty roles beyond the egocentric 
model-building with the precept that the ideal educational 
output and the ideal student is one just like me! 
 Identify customers’ needs on two fronts: their future 
manpower needs, and the support services that they are 
likely to require (e.g. technical consultation, applied 
research, testing, monitoring, etc.), now and in the future. 
 Reorganize internally to streamline, and redirect efforts to 
integrate with external clients, particularly industry that 
hires graduates and uses institution’s services.  
 Privatize portions of the College -if at all feasible- to 
eliminate red tape, and allow industrial partners to make 
more effective use of college resources.  
 
 In this vein, the major problems of local industries along with 
their potential solutions should be focused on, properly 
framed, and clearly identified in open forums. This helps to set 
the stage by: disseminating relevant information, generating 
technical debate, and examining solutions from different 
perspectives. Invariably, it has to be a team approach, and 





Colleges of engineering would excel at teaching and learning 
when the majority of their faculty develop and achieve a 
reasonable level of pedagogical knowledge, and at the same 
time, are able to enrich the learning process by bringing in 
their own practical engineering experience into the classroom. 
Irrespective of individual faculty member own initiative and 
commitment to the process, institutional support and faculty 
leadership is absolutely necessary for achieving success and 
reaching the desired level of teaching competence. There are 
several action items that institutions need to adopt to see 
junior faculty grow as professional educators, over time.   
 
Correct misconceptions  
 
To start, the institution should strive to change the mind set 
that has gripped academe for years. First of all, the prevailing 
antiquated model of teaching/learning needs to redefine the 
“proper” roles of faculty and students in the educational 
process. Introducing a higher level of professionalism, make 
both: what the students are doing and what faculty are doing 
with their students, substantially more effective.  
 
 
Provide the necessary environment and support service 
 
Faculty, and the “beginners” in particular, may feel good 
about themselves, their class performance, and their handling 
of the subject matter they are entrusted with, but are not 
prompted to explore alternative perspectives, i.e., to venture 
into new skill areas, or to scrutinize critically those habitual 
assumptions underlying their thoughts and actions. Faculty are 
sometimes so enclosed within their narrow frames of reference 
that they are the last to recognize that these may be misleading 
or even harmful. What could be done to lift the faculty 
member out of the “rut” is to challenge him/her with 
alternative perspectives, fresh ideas, new activities and critical 
reflections. At this juncture, the role of the institution in 
providing the environment for growth and development of its 
faculty is “key” to fostering a positive change.   
 
 
Reward good teaching 
 
Administrators should strive to make effective teaching and 
instructional development higher institutional priorities. Many 
faculty members would participate in professional educational 
development when the institution begins to reward good 
teaching or learning about good teaching. It is difficult to buck 
the trend that has continued to reward faculty for writing grant 
proposals, doing research, and writing for publication. To 
counter this tendency, administrators should reexamine the 
institution’s infrastructure (i.e., faculty incentive and reward 
structure) as it affects faculty attitudes and behavior. Using 
incentives to encourage faculty to increase their commitment 
to teaching helps; but to hire new faculty whose primary 
emphasis is in research, inevitably reinforces existing norms 
that favor research over teaching. 
 
 
Facilitate and support faculty in acquiring relevant practical 
experience 
 
Encourage faculty members, the young in particular, to get 
involved with the practice, and devise equitable system(s) that 
allows faculty to gain the engineering experience they 
desperately need, in order to keep up with new developments 
in their areas of specialization. Administrators should find 
ways to help new faculty gain industrial experience by 
spending a semester and/or summer release time on-site at a 
cooperating industry, or allow for a dual appointment, say 
fifty-fifty, i.e., fifty percent of faculty time at an industry 
nearby. Details of plans deserve closer benchmarking. 
 
The above action items do require a change in prevailing 
culture accompanied by commitment by academic leaders, 
including senior faculty and department heads. However, any 
significant change in the status quo can only be brought about 
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through: i) leadership of visionary administrators, ii) needed 
support, iii) adequate resources, and iv) faculty members’ 
willingness to learn. All four could come as a result of a new 






The engineering profession is  facing challenges that need to 
be addressed to insure that future engineers have the 
capabilities and skills to perform well in a world driven by 
rapid technological advancements and diminishing resources. 
These challenges require better kinds of teaching, which in 
turn requires engineering faculty and decision makers to think 
about teaching and learning in more scholarly ways. 
 
At the center of it all, is the engineering educator who is the 
major player, the facilitator of learning, and the care taker. If 
engineering colleges want to introduce meaningful change in 
how engineering education should be practiced, faculty 
members, and juniors in particular, will need a new 
perspective that: i) validates why learning about teaching is 
important; ii) provides opportunities to engage in what and 
how to learn about teaching, iii) enables them to gain the 
experience to become better teachers of civil engineering 
(including geotechnical engineering); and, iv) propagates a 
culture that values good teaching and introduces a positive 
change in how engineering education is to be practiced. 
 
The paper dwells on the potential development of the 
engineering educator by focusing on the cognitive processes 
that faculty most likely follow as they get immersed in 
teaching. The paper argues that the institution’s role is 
paramount in initiating and sustaining change. Piecemeal 
efforts- an initiative here a workshop there- may result in 
pockets of improvements but would fall short of changing the 
prevailing norms, values, and behavior within the institution 
as a whole. What is necessary to bring about a change in 
culture is for the institution, i.e., department, college, or 
section, to have a comprehensive and integrated set of 
components: clearly articulated expectations, a reward system 
compatible with expectations, supportive leadership, and 
opportunities for the professional development to occur.   
 
When the engineering institutions mount these strategically 
important initiatives, leading to effective professional 
development of the engineering educator; then future 
generations of engineering students would have a better and 
more relevant education. An education that provides them 
with the knowledge and skills they need to tackle the complex 
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